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M p<i-»> M px A 1 H»p ( 1 ) 

M =Na, K; M =Li> K; 0<x<~0.8: l<.p<.3] 

6 . Mfi§3&Tfc: K^ffiSMMfd c fc*W»fr«W«« l ~4 *i*HC 

7 . K-^fC^s T 7 ^* 11 £JRT 7*- K 1 ) 0.2-10^% 

1 ~ 6 wirtifrKfsMvx&o 
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10. 7kmWM££ 0 0.1 /Wfi^JE£~0 . 1 /S— /UOHiJE*^ t 

11. Naz Li AlHeo 

12. «W*oin^VS5©jB^ftJBofl:-&%a:6tfK:«s -y$vi/:fe*tf*&± 
jB&0K04b&Mf £ IStttOlWiT \*—798M-2i\1t Na* L i A 1 Ha 0 

13. Na* LiAlH«^fc^^(OIIl~V)^^^M^ft^«^tf{C^ N 

- y *vi/* £ tf%±ffi&iH <?m s ft it *G>m-£i£toiv v-ymmtsnrcN & 
l i a i He ®> ^tQttjmxmtimii tt«„ 

^/i/te*tf*±«^©ft^%*/fca:*oiia-&^'if K-^asn/t NaAiH 

i Ho (o, <$mw*7kmmmm£ ut^, 

m&mextGWB* mt^com^w h— ^«Ba*tift Na a i h< „ 
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V^CMH„, ; 7V7^--(H. Buchner), r&^7j<&{«t£pt;r£x*7V 

^r-^Mu I'z.yVl/tf 7 Springer- Verlag). 1 9 8 2; 

+fVKD^(G. Sandrock)£, ^mmitS>milC^f^7}<:mj 197 
M, ^^v-^^y^CL. Schlapbach)& 7i;l/7-*, 

i 9 9 2] 0 ^m^mm^^corciboHzmmm^x^ frMfttz&mykmt 
^zfmm^mt^x^^m^c^^j>c^x^^ 0 i 
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lOTT'feSV^($5tteiW»7Mt^(777^ 1 9 8 2s 

26-2 9H)oii&m*&£o&y\ Hz^fc^^r^^^b'&^^u*^ 

4~5CQE^T'{£t/>Ci:T'&S(LaNu, 1 . 4 g;It%<9H2 I T i Fe, 1.91 

mTfe>), ^fi^i^SnT^M^Kn^, 1 9 9 2, 2 201: 
X?(,S. Suda), If^Kny^, Z Lschr. Physikal. Chein., Neue Folge 
, 1 9 9 4, 1 8 3, 1 4 9] 0 

c c izm< z. iitc, ji,T©— i ^^ns^-a-^ h y v a&* *r/* 
y * h5&e>mc?i^ h y ? a- y a, ^ b y * a-# y v a*? 

m' p (i-,> m\. A 1 H>, (1) 

[^3, m'=N3, k ; M Z = Li, k; o<x<~o.8; i<.p<.3] 
^hy^AT-^-hNaAlHW*, X^Xy~;^SBtSnT0^ o Na s 
A 1 Ho 7mi<0'&teikK N a A 1 l-U te «J; N aH 6 SliJtf 3 CI £ £ (5£ 
2)[-lf^/\;l/^>'(L. Zakharkin), l/V3(V. Gavrilenko), Dokl. 

Akad. Nauk S S S R, 1 9 6 2, 1 4 5, 7 9 3, Engl. Vol. 145,6 
5 6] 0 

NaAlH 4 + 2NaH > Na s AlH B (2) 
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NaAlH, + NaH + LiH > Na 3 LiAlH« (3) 

XittCrS/a/W(E. Ashby), 3^yy(P. KobetzX I norg. Chem. 1 
966, 5, 1 6 1 5; £V*/<(T. Dymova)6, Dokl. Akad. Nauk S S 
SR 1 97 5, 22 4, 591, Engl. 5 5 6]*^, ®#ONaAlH 4 Oi® 
Site, 2&|5£T*>@C5Cfctf&6ftT^3o BP'Sx 311 ®mv, NaAll-^Na 

iAiH.k«r;v3^Atojsis«uT^*5!aMiL(a4X s&fciss 

U^S^T'Nas AlHc*>6**^lftfififfl!LTNaHi:Al^fiR-r*(SC5)o Na 
A 1 H i <&&&-A?«>£SfiS<iiC 6 T?^ £ n 5 ( N a H 4> N a 1 7f«R^O»«IM*ffl ^ K 

NaAlH 4 > 1/3 Na 3 AlH 8 + 2/3 Al + H a (4) 

1/3 Na^AIH^ + 2/3 Al » NaH ± Al + 1/2 ( S ) 

NaAlH„ s- NaH + Al + 3/2 H, (6) gg 

m 



NaAlI-I.fe.fctfNa* AlH.frSNaH, Al1a&Zf7)<m^<OffiMffl(&6l5£Tf 

, 1975)^, zoj^<DWMm*wzmcmE&?mmznT^ftfrvrco 



3 



WJRWfc* Naa A IHe i£ 7 T 1 g^TOE C§, ^ 

Na 3 AlH a — > 3 NaH + Al + 3/2 H s (7) 



o 

HP'S, NaAlH.^6Na3 AlHs'NCD, te*rf COtt«j{p6 NaHfeAtfA 1<\© O 
SWBtt, r^^fifiWj T$St^tonTt^[^*/^, 1 9 7 5, 5 5 71 3 

3« 



[^€r^6, Dokl. Akad. Nauk S S S R 1 9 7 4, 2 1 5, 1 3 6 9, E 
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£*5^T> 2 7 0-2 8 0°COTOi^^«J;tf 1 7 5/Wl/*jH>l*JE^ 

»T'#r±-r^ c k y 9A(NaH) &apfcK:igBirt-&g:fc 

Na<&#> + Al(@«s) + 2H, > NaAlH, C*#> (8) 

nop. 9 7.8*0 mp.l 8 7*C 

NaA 1HU STfc^Nas A 1 Ho <P%ffff (sC 6 ft £ 7 )<P%te jjj^ 
iSMMNaH/AmW. £*«©&{*T^**l^nNaAlH* Site** 
Na 3 AlHctc^7K^t^nStlfc^i/^aib/£:C^]58i^J 1 *3£tf 4) 0 ;KiM 

t^-etso^ ccd^* h £ Ay^- h/(NaH+ a lM%nSW 

« ( a 1 ) co gftiti to £ js (x£ 9 35 a tf 1 o)K«^<» 1 <ojmmmw 

mr9+ -^ r m^ + ai + 3/2 *. (•, 

Na 3 ALH 6 <*=2= 3NaH + Ai + 3/2 H z (10) 

scii-e&Sc 7j<^o^^ < i^mK^;(^n^nH2fl«iffc*«fct>*H2©»)^ 
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~V#r<D3^&£/S(S<\ Ys Ti> Zi\ Hf, V N NK Ta^fc-grtfcfcfctftetfc 
v ^y^;W3£tf#±«&JB(La* Ce> Pr s Nd, Snu Eu, Gd, Tb, Dy ; 
Hos Ei\ Tnu Ybs Lu)S){b&Wtt&*. » * K-:?W&> »Lfc& 

AJRr^— h(l)*iWHC 0.2-1 0^%OfiT% $?^L<5i(l)^@«(5 

c t ^tv, 200 -stfe, affcd<jR'fb«*JtKW<fio>* * t^s 0 MS 

mz, 2 ^1/%^ T iT* H— :7S!B!LteNai A l Ho ie*V^T^> flfttf & 1 6 0 °c 
„ Tih'-7 s ML,fcNaAlH4 0H 2 JJJi»i:i:b^Lrci:^^ 

T-K-^MLfcNaj AlHe/(3NaH + Al)&eDHi«J^©&»** &S7j< 
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*<t*fr"F-e»(fi«-** K-Wt JtfSUTEl 3 fcSx-rCStSSM Do T i K 
*fc:iSSl/\, SSfcl, Tl F— P^SU/tNas AlHofciu * ^MtmfcJ*'* 
^i3£W«:NaAlH4/(NaH + Al)3R<DH*®iR14©j8!lWa:lS*n#«, Ti f 

-Z?#£ 0 COBIKw*nT^*J;5lC N Tl(OBu)«TK— ^HLfcNa A I H< 
©IM7j<^fWC«t^r#6n«NaH + Al?I^t±, TiCh K— TSBJgfcfJ&J: D 
fej^*»)jP< 1 7 Or/1 5 2-1 2 5J*i—;lX*liahlH<fo7}<$k4tT%C£tf 
Cti60*ftTT»l 5lWfl^lS7jc*ffc®gjft« % Ti(OBu)4*>«J:tf 
T i C Is (DM H-7°MaT 3 . 9 il%©H s T?&£o 1^— ©*SMfc*frF"P, * 

K-^NaAiH^ffli/^o. 8^%<DH 2 (DW7kmi\&t> v Mj&-2n%tc-t 

2 1 1 0 CT-2^;V%OTl^V^TK-^Mb^NaAlH,/(NaH + Al)^( 
^HfiW 4 )Ogg8ftWM9?tcpiia*BI 6 fc^U 2 11 °CT-T i K^^llfcNa 

3 AlH«/(3NaH + Al)3MB£tfNa2 L i AIH»/<2 NaH + L iH + A1)?S(SS 

M^iJi4o^rj r 3)ocpiia%ia7^-r 0 cn6©iate^*rj:5tc. 
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A 1 H< Na. AlHo ©««^O^WiS»lSOfije*fillEr* » 

NaA 1H* /<N»H + A l)5R©cpiBICH 6)KteV»T» NaA 1H« <V2®.WmMC 
5£ 4 5 )Kttfo?% 2 0©ia*flaW£0ffi*^5 h-*J> S C 

o tt&ftfcs Na s AlHe/<3NaH + Al)*«!>qriH(Bl7)tt, Na>AlHo<5Dl 

jWKI^C tfrb, Ti K— 7*ML?£NaAlH4/CNaH + Al)5S(EI6){^ 
2g 1 ©fifMIXgtC* t) 3 . 2|im%Os ^2<D»SHXj®te«fc 0 1 . 7«jft%<Ds * 

a to h* owbmb*^ 7km<&kmcm? l t 2 -ooiwwisiok £ 0 at/asn 

«• TiK-y^IILfcNa3 AlH«/(3NaH+Al)3fi(H7)f±, 2.7M^%<D 

Hz <DmM?mfe£i*n*>. *m *?>vmim 3 s mm 1 ) k&^Xs 2.3mm 

%*V<OHz&m8.-$tl%o ZCD&SKs Wa»W&NaAlH4/(NaH+Al)3fc» 

, *im kist^Mifci-h mmfico&r* n as a 1 Ho /c 3 NaH + a im 1 

gUSttSo dftfcfci\ M#<0JRa<, ^Hz«E(l2I6)0^^^7j<gl^ffl(M^ 

tf, 1 7 0ict;iiM4. H4)rafefttcj±«8««v , »3WRffi*<W*wr, 13 

V^He WJECIU7 ; 2 1 1 ^CT'3 2 — 3 4/Wl/)Of*^^*B^fc«VvJ<^J±^< 
2 0 0*CT?4 0-6 0^-71/ ; ^SOI^J 1 , H3)Ot fc-PTkSRm^f? 
^•5 & fc^? C t Na> A 1 Ho /( 3 NaH + A l)^<0#tt'^S, 

^943*^*1 0)<Ofc»©atfN4, *fc*J*K:j5IBU ^^iftWcPJJg 
S7K^MJEE(Ig|64oj;rj ; 7)^J;-3T^Sa$n^<, n«fJHz JE**«3!k*¥« 

fil*&/j|& , r * fc«><D H* fc&Ha JB4Sf<D38&<Ofca&fc: s Hz TEW* felt H?. M 
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$?g L < »7j3t}¥flf JEEJ: H2-3-50 7^— ;V&V^g[5H z EL^^S^T? 
/k iff* L < l&kmWlBZ <fc 5 2-3 7*— ;WS^JEE;frH$ l 7<c— ;l/©$*gPH« JE* 

Ti K— Zfmm^rc Na* L i A lHa/(2 NaH + L iH+ Al)?5©cpi07?** [C 
O^h-ti, Na» AlH./(3NaH + Al)Jfci:J±18bT\ tJEM3 2 0^- 
/1/V7M/TV^*](BI7^ I&&0II3),, Na» LiAlH < ©cpiHtefe^*N8j A1H 
.©fcOfcK**!*— ©ffi^^h-O^ftt*, NaaAlHsilLiaAlH 

c ©jB^fln-eea < , 2 . 9'ra%©**Hi ifjawi^^REJctt 2 . 7 ®m% 

LaNisH6/LaNls^fl!V^TRrggT'25o«: 0 £1*1,6*4* m&ZHzffimS. 

* 92, 2 3 4-2 3 7H) G 
SSKs W««U^:3aiOjfi"r^TOcpiH(Egl6 45J;a f 7)«, KWWJSffiOlK 
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T i K- fUm t tc N a A 1 H* (5£ 4 ) & «fc t>" N aa A 1 He (3 7 ) JROfitfEK***" £ 

fc(5ieK£WIl»J:t/4), HifffflEJE4>l0>X.lc, T i H— ^JSLfcNaA 1H«?R<D 

> TO l 7j<^b ! K!l^t^ > r^#T-feS(7'y7^-- > 1 9 8 2, 2 6-2 9M), 
fip-fe. 2XliOpJJM^Ti K-^«lfflbfe^JR7j<5Rft«J5RNaAlH4/(NaH + 
A1)(K6)«\ <SiBte<J;WiB7j<3R{t^x®^6ft«„ ^BJ« S Sg&JBNa, 

%%Z%-?LB>ft2> 0 fip-fe, 0tJ2.i£ yyWW«»0»fWaKC«I** 1 6 0"C)» 
» COiajffil|EKp , gT?a5«[«^>h W(J. Bentley)6, Proc. I ntersoc. En 
ergy Convers. Eng. Conf. 1 99 4, 2 9th. 1 103^1]. KfH 

-h£, §H»oH*»^^ 7j<^b^^^^Agfi3SM5|sLi:ili^*rsca^T? 

Z^T£Hi8mtfntl,TM^&Zt.*>T?%ZlV y#— (A. RUter), VGB 
KraftwerkstechnikQSWJBD 1 9 9 2. 7 2, 3 1 1 ##R8]o 
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^n^ftHiJWttWfcLTONto AlH.»J:tf 0-TiCla F— 7* 
^MLfcNaa AlHo 

+f^/Vl/^y(Zakharkin)5[Dokl. Akad. Nauk SSSR, 19 
6 2, 1 4 5, 6 5 6~\<01ffiK&r>. ^7#y*T'NaA lH* NaHfr £> 
NaAlH^IHlL^ rpa20NaAlH4*THF=fate«ffiPU 7Vl^fcfcl(3 
ff^CiK^oTlIlfd^" tf^(Clasen), Angew. Chem. 196 1 
, 7 3, 3 2 2L XS&TPaafcLfefik »SnfclSfifl:NaAlH«tt, &fl»<I 
R)X^ h;KKBr)^45l/>T, $57 2 0, 9 0 0&£t>*l 6 7 Ocm"' Offi^k'ie 

3fer*^Vl*tt^^ h;l/*fc#*El/8:V\i 7£JR»«fliB(NaAlH4 i LTOtWt 
M):Na 42. 7 1(42. 75); Al 4 9.4 6(49.96); H 7.62(7. 
4 7) ; C 0.28(0. 0)%o NaAlH40T;l/a-^»tts fi'JfolSfcftfiD 9 
9 . 3 K*£fcUfco 

«MttLteNaAiH«<l 6.5 7 g> 0.3 1 ^lO&cfctfNaH luka)] 
( 1 4 . 8 7 g, 0.6 2 ; £;V)^n-'Ny^V( 1 2 0il)*fc«W.*"&, 
t-^WT'cl', 1 4-0/^— ;l/OHtJBE**J:tf 1 6 2 lC0*jflBiHJK)T?7 2B# 
Ks *U<«ffUft, Naa AlH.*«BBK*0?«Sft^e»«U ^V^VT-jJfe^ 
U USftK:Sa6l/T3 0.90 gO«aftl!9*^Kft©JBSl;*19ft, Na.AlH 
o£\ Xtim&WffiftmtS&Xf I RX^^ r-MMffCK Br; 500-1 000** 
l 3 o ocm"' teasfiHejEvv^H ;»17 0 Ocra' 1 ©/CFCMSMrtMH)** 
#fcbfcv\ltc*^Traj£Ufco Na» AlHe(0^#^(SrS?tii!iD : Na 6 7.2 
7(6 7.6 2); Al 2 6. 1 5(2 6. 4 5) ; H 5.84(5.9 3); C 0.88 
i0.0)% 0 migW^<Dmm.^m{Z7 0^X'A°C/^', Chm. Ing. Te 
ch. 1 9 8 3, 
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5 5, 1 5 6)6, 3NaH + A1^0»«S(S:7)teWUr»H¥bft7kltS©9 6 

^^PH— -7jQm-&ttH>Ks Nas AlHoCl 5.99gs 1 5 7m^;l/) * 
jS-TiCh<0. 4 8 g> 3. 1 %/V)fc&&U £tlKx>—7->H3 Om\)%jm%.1t 
o ^SiMM^ WJgfejcfc t) s H 2 S8**^S o fc 0 H 2 ^7(4 0 

1 0nil(4.6B ; e;l/)OH**aewiL/feo • r)l> 

zsmytcmmits vmw*M&Tte®M-£*tT, 1 6 . 4 e g<oT i K-tfja 

1U N a, A 1 Ha WOOTM* i: L T^fco I R X^^ 1- MZ N 

33 AiH.(0€>©t-ab*ri/^(tjgB*#sB)o Tmmjtmmwmy : n 3 e 5 . 

9 2(6 5. 6 3) ; Al 2 4 . 7 5(2 5. 6 8) I H 5.2 8(5.7 6) : Ti 1. 
28(0.91); CI 1 . 8 6(2 .0 2) ; C 0.74(0.0)%<> 2 7 0^C^tF 

500 Tft-p rcmMm&m(tm%&M)&. ^n^n 3 NaH + a its&u 3 

Na+ A l^<VMmc#LTnMZn%*Mm<0?-n : etl9 7 %$5&Zf9 8 

D fc 0 T i bfcN a» A 1 He 6 3 N aH + A l^©fl&0MHttttU*N ftOft 

&Na 3 AlHo tJtKUTffi?affl!lte«lI5 0*0^7 £ 0 

yiilfeNa^ A 1 Ho ?tl¥tL<D 2 . 6 gWft&s TO— ^Tte^OflffakSg-fb 
, ^fcMlll^fcfc^TfT-sfc. BJ'S. fr«7j<lg(X^7j<^ 9 9.9%) 

ffltefc^fc : ^S^6 2 7 0 *C3; 4 r/#T;«U &<^T\ H 2 Jg£ 

tfefcU giEft^Xtfa^y h#mv^TSB®T£C£tf*e£&[Chem. I ng. Tec 
h. 1 98 3], 7j<&f b& 200tT?5 1/2 HtHfiV, ^O^K*- h * V— 7 

♦WMJ:4B *tf T i K-^SbfcNa. AlHo <£>-»M */HRfcW*#H«MWB 
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#TTC\ Ti K— TfcJJiLfeNas A1Hb/(3 NaH + ADJfiOTOWjfcHi^fi 
tt, 2.1-2.5 SfiftOIUftttHt : 2.84 11%)^$ 0 % H 

SSLfcNa* AlHefiu MftfrNfe A 1H* * 0 t#MK&i^W9A<&m&&® 

to 

Ufc Nas A IHo ; iijKOBMRfcbTOHitfMtjfigE; 1 0 0^^« 
Na* A1H* (H»J 1)(9 . 5 8 g> 9 4 m^Wfcx— 3 OuOtelSfflS 
COHIWyfh7-n-7^U-h[Ti(0Bu),](0.6 4mK 1.9m 

§(^00 1 ##P&Hi9 3«n?S&o;te(2 . 1 H 2 /Ti) 0 SSTKi-f/V^ 
1 0.1 3 gOTi K— TKBit, rcNaa A 1 Ho tm-s fc 0 

flaaSLfcNas AlHoOHifflttSA*, 1 4 0, 1 6 0, 1 8 0*Atf2 0 0t 

m . 7 5 g)«r^lB^U:«AD^t/t^->r>(t»tcAn> He 36£C9P$ RDM* 
^5^«gt«:MLft@!»^ea h^ffiV^TffiSS Life (C hem. I ng. Tec 
h. 1 9 8 3 ; El 1 %#I)o HI 1 frZ&frZ £ o tc, T i H— ^KBSittNai A 1 H 

c © h z flB5m*©tfj«*eJrt&*3 1 #® c to 

2 Ti(OBu)<T' 7^33 L N a 3 A I Ho OS'JOT(hOIS^#RI) ( 7 

. 4 1 g)&s bb«urjc«v»t i o ov*?}WM7m<\^m-7kmim!&Kfrifrz 

o 1 .Og/nlO^rW hte^«>ffllSLTfc<,Vfe)%, «H«fteJ;t> 1 0 

0mlJBEfc*:/*JcaSI8l,fc4 5ml#- ^W^KAtl/i, *§5£bfcS#R8H|SJii 
T\ h * l/-7*£S*C, ffifeKJRffc<Ofc«>te 230f?l 1/4 tfiaftn&i 
> *Ur?|7kil«t<Ofei6te^W*ffi{t*^*C 1 7 0*C*WKB$L;te. 30-4 2^ 

*fLT 1 0 0-9--<^;l/|^fc53V>r> 1.6 4- 1. 8 1 . 7 9 
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Hi B? »$m i: L TO 0 - T i C h K-^flS bft: N & L i 
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